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CLAIMS 



1. An integrated circuit (IC) module comprising: 
. processor; 

^tile memory and nonvolatile memory operatively coupled to the 

processor; 

a file system to manage access to one or more data files stored in the 
volatile memory and in the nonvolatile memory. 

2. An integrated circuit (IC) module as recited in claim 1, wherein the 
file system exposes a sekof application program interfaces that are used by an 
application to request the on^ or more data files stored in the volatile memory and 
the nonvolatile memory. 

3. An integrated circuit YIC) module as recited in claim 2, wherein 
individual functions defined in the se\of application program interfaces include a 
parameter identifying whether an associated data file is stored in the volatile 
memory or the nonvolatile memory. 

4. An integrated circuit (IC) moduleVs recited in claim 1, wherein the 
file system comprises a memory region directorwto identify whether the one or 
more data files are stored in the volatile memory or iirthe nonvolatile memory. 
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5. An integrated circuit (IC) module as recited in claim 1, wherein the 
file sysf^m comprises: 

a memory region directory to identify whether the one or more data files are 
stored in the v^atile memory or in the nonvolatile memory; and 

one or mor\file location specifiers to specify a physical location of the one 
or more data files. 

6. An integrated circuit (IC) module as recited in claim 5, wherein the 
file location specifier comprises\ file allocation table. 

7. An iifoegtated circuit (IC) module as recited in claim 5, wherein the 
file location specifiei^piprises a file allocation table. 

f^J & An integrated circuit (IC) module as recited in claim 1, further 
comprising^ at least one application stored in the nonvolatile memory and 
executable oiMie processor to request access to the one or more data files. 

9. An integrated circuit (IC) module as recited in claim 1, embodied as a 
smart card. 

10. An integratec^ircuit (IC) module comprising: 
a processor; 

volatile memory operativ^y coupled to the processor, the volatile memory 
storing volatile data in at least one aWta file; 
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nonvolatile memory operatively coupled to the processor, the nonvolatile 
memo™ storing nonvolatile data in at least one data file; 

a memory region directory to identify whether a requested data file is 
located in tWe volatile memory or in the nonvolatile memory; and 

a file location specifier to specify a physical location of the requested data 
file within the Volatile memory or the nonvolatile memory identified by the 
memory region directory as containing the requested data file. 
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11. An integrated circuit (IC) module as recited in claim 10, wherein the 
io data file stored in the volatile memory is destroyed when power is removed from 

the IC module. 

12. An integrated cir\uit (IC) module as recited in claim 10, wherein the 
memory region directory is storecKin the nonvolatile memory. 

13. An integrated circuit (If) module as recited in claim 10, wherein the 
S 17 file location specifier comprises: 

is a first file allocation table to specify physical locations of data files within 

19 the volatile memory; and 

20 a second file allocation table to specify physical locations of data files 

21 within the nonvolatile memory; 

22 | 

23 14. An integrated circuit (IC) moduleVis recited in claim 10, wherein: 

24 the nonvolatile memory comprises botl^ a read only memory and a 

25 read/write memory; and 
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Vhe file location specifier comprises: 
\ (a) a first table to specify physical locations of data files within the 
read only memory; 

\b) a second table to specify physical locations of data files within 
the read/write memory; and 

(c) ^third table to specify physical locations of data files within the 
volatile memory. 

15. An integrated circuit (IC) module as recited in claim 10, further 
comprising an application program interface to enable an application to access the 
data files in the volatile memorv and the nonvolatile memory. 

16. An integrated circuit (IC) module as recited in claim 10, further 
comprising an initialization mechamsm to delete any data from the volatile 
memory and to remove any reference t\ data files in the volatile memory from the 
memory region directory. \ 

17. An integrated circuit (IC) moaule as recited in claim 10, embodied 
as a smart card. \ 

18. A file system for an integrated circmt module, comprising: 

means for handling a request for a data file Vtored on the integrated circuit 
module; \ 

means for identifying whether the data file is located in volatile memory or 
nonvolatile memory; and \ 
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Wans for specifying a physical location of the data file within the volatile 
memory V the nonvolatile memory. 

19. V file system as recited in claim 18, further comprising means for 
deleting all data lSles in the volatile memory and for removing any reference to the 
data files that mighVbe stored in the nonvolatile memory. 

20. An operking system for an integrated circuit (IC) module, 
comprising: \ 

a file system to manatee access to data files stored in both volatile memory 
and nonvolatile memory; and \ 

an application program \nterface (API) to expose the file system to 
applications. \ 

21. An operating system as recited in claim 20 wherein the API defines 
a function for opening a data file, the function being used to open data files in the 
volatile memory and the nonvolatile memoA. 

22. An operating system as recited imclaim 20 wherein the API defines 
a function, the function including a parameteAspecifying whether a data file 
resides in the volatile memory or in the nonvolatile memory. 
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\ 23. An operating system as recited in claim 20 wherein the file system 
comprises: 

memory region directory to identify whether individual data files are 
located inVie volatile memory or in the nonvolatile memory; and 

a fileNlocation specifier to specify a physical location of the requested data 
file within the Volatile memory or the nonvolatile memory. 

24. An operating system as recited in claim 23 wherein the file location 
specifier comprises: \ 

a first file allocation table to specify physical locations of data files within 
the volatile memory; and \ 

a second file allocation table to specify physical locations of data files 
within the nonvolatile memory. \ 

25. A file system for an integrated circuit module, comprising: 

an application program interface to enable an application to access files 
stored in volatile memory and nonvolatilAmemory; and 

a memory region directory to identify whether a file is stored in the volatile 
memory or the nonvolatile memory. \ 

26. A file system as recited in claim 25, further comprising a file 
location specifier to specify a physical location W the file within the volatile 
memory or the nonvolatile memory. \ 
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27. A file system as recited in claim 25, further comprising: 
first file allocation table to specify physical locations of data files within 

the volatile memory; and 

a second file allocation table to specify physical locations of data files 
within the norwolatile memory. 

28. A Wnputer-readable medium storing computer-executable 
instructions that, when executed on a smart card, direct the smart card to: 

store data in a volatile data file within volatile memory of the smart card; 

and 

facilitate access to th&volatile data file by one or more applications. 

29. A method for Operating an integrated circuit (IC) module, 
comprising: 

receiving a request for a data file stoted on the IC module; 

identifying, within the IC module, Whether the data file is located in volatile 
memory or nonvolatile memory; and 

specifying a physical location of th\ data file within the volatile memory or 
the nonvolatile memory. 



30. A method as recited in claim\29, further comprising exposing 
functions to manipulate the data files, the same Sanctions being used regardless of 
whether the data files are located on the volatile memory or the nonvolatile 
memory. 
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31. A method as recited in claim 29, further comprising deleting all data 
files imthe volatile memory and for removing any reference to the data files that 
might beVtored in the nonvolatile memory. 

32. \A computer-readable medium storing computer-executable 
instructions tha^, when executed on a processor, perform the method as recited in 
claim 29. 

33. A metnbd comprising: 

storing data in a\olatile data file in volatile memory of an integrated circuit 
module; 

receiving, from a requestor, a request to access the volatile data file on the 
integrated circuit module; 

evaluating whether the requestor is authorized to access the volatile data 
file; and 

in an event that the requestors authorized, locating the volatile data file in 
the volatile memory. 

34. A method as recited in cMm 33, wherein the data stored in the 
volatile data file is produced by a first application and the requestor is a second 
application. 



35. A method as recited in claim 33, wherein the locating comprises: 
ascertaining that the volatile data file is located in me volatile memory; and 
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\specifying a physical location of the volatile data file within the volatile 
memorA 

36. V A method as recited in claim 33, wherein the locating comprises 
passing in a parameter that identifies the volatile data file as being stored in the 
volatile memory.X 

37. A method as recited in claim 33, further comprising returning a 
handle to the volatile dat\ file. 

38. A computer-readable medium storing computer-executable 
instructions that, when executeaum a processor, perform the method as recited in 
claim 33. \ 

39. A method comprising: \ 

storing volatile data in at least oneyolatile data file in volatile memory; 
storing nonvolatile data in at least We nonvolatile data file in nonvolatile 
memory; \ 

receiving a request to access a particulaXdata file; 

determining whether the particular data me is stored in the volatile memory 
or the nonvolatile memory; and \ 
locating the particular data file. 
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tO. A method as recited in claim 39, wherein the locating comprises 
using a f\e allocation table to locate the particular data file. 

41. \& method as recited in claim 39, further comprising exposing a 
common set oi\functions to manipulate both the volatile data files and the 
nonvolatile data fifes. 

42. A computer-readable medium storing computer-executable 
instructions that, when executed on a processor, perform the method as recited in 
claim 39. 

43. A method comprising: 

storing data produced by a m-st application within a volatile data file within 
volatile memory in a smart card; and* 

accessing the volatile data file fitom a second application. 

44. A method as recited in cl^im 43, further comprising evaluating 
whether the second application is authorized \ access the volatile data file. 



45. A computer-readable mediunA storing computer-executable 
instructions that, when executed on a processor, perform the method as recited in 
claim 43. 
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